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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the transfer method 
of conductive balls, which eliminates the pickup error and the 
transfer error of the conductive balls and can securely 
transfer the balls on the electrode of a work. 
SOLUTION: Since the vibrators 29 are operated while a 
frequency is changed within a previously set frequency range 
when the vibrators 29 are mounted on a chuck tool 26 to 
vacuum-chuck the conductive balls 1 and/or when the 
vacuum chuck of the conductive balls is released to transfer 
them, resonance with the vibration frequencies of the 
vibrators 29 can be caused in the respective parts of the 
lower faces of the chuck tool 26 at any time in a process for 
changing the frequency. The conductive balls 1 a which are 
excessively adhered to the lower face of the chuck tool 26 
can securely be eliminated and the pickup error and the 
transfer error can be eliminated with the vibration of large 
amplitude by means of resonance. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim] 

[Claim 1] To a hole, carry out vacuum adsorption of the conductive ball, and it is taken up. two or 
more adsorption which is made to perform a vertical operation on an adsorption head to the feed 
zone of a conductive ball, and was formed in the inferior surface of tongue of this adsorption head — 
Subsequently, while an adsorption head is moved relatively above a work and a vertical operation is 
made to perform on an adsorption head again there It is the **** technique of a conductive ball of 
having been made to **** to a hole the conductive ball by which vacuum adsorption was carried out 
at a work, canceling a vacuum adsorbed state — the aforementioned suction — In case a vertical 
operation is performed, and an adsorption head carries out vacuum adsorption of the conductive ball 
of a feed zone and takes it up, or in case a vacuum adsorbed state is canceled and a conductive ball 
is ****ed to a work The **** technique of the conductive ball characterized by omitting the 
conductive ball which adhered to the inferior surface of tongue of an adsorption head too much by 
vibrating an adsorption head, changing oscillation frequency within the frequency range set up by the 
oscillating grant means from a inferior surface of tongue. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the **** technique of a 

conductive ball of ****ing a conductive ball to a work. 

[0002] 

[Prior art] The technique using conductive balls, such as a solder ball, as technique of manufacturing 
the electronic parts with bumps, such as a flip chip and BGA (Ball Grid Array), is learned. Moreover, 
the technique using an adsorption head as technique of ****ing a conductive ball to works, such as a 
chip and ******, is learned. 

[0003] the adsorption formed in the inferior surface of tongue of an adsorption head in the 
conductive ball with which this technique was stored by the container etc. — since vacuum 
adsorption is carried out and it takes up to a hole, an adsorption head is moved above a work and 
these conductive balls are ****ed on the electrode of a work, and many conductive balls are put in 
block and it can **** to a work, there is an advantage that workability is good [ much ] 
[0004] However, by the technique of ****ing a conductive ball to a work using an adsorption head, 
there is a trouble of being easy to generate a pickup mistake and a **** mistake. Then, these people 
proposed technique to cancel a pickup mistake and a **** mistake previously (publication number 
1 12671 [ eight to ]). As this technique is shown in drawing 2 , drawing 3 , and drawing 4 of this official 
report, an oscillating grant means is prepared in the adsorption head whiqh carries out vacuum 
adsorption of the conductive ball. When vacuum adsorption of the conductive ball is carried out and it 
is taken up, or in case it cancels vacuum adsorption and the conductive ball, by which the adsorption 
head was adsorbed is carried on the electrode of a work, an adsorption head is vibrated by the 
oscillating grant means. The conductive ball which has adhered to the inferior surface of tongue of an 
adsorption head too much by this vibration is omitted compulsorily. 
[0005] 

[Object of the Invention] However, by the above-mentioned conventional technique, the oscillation 
frequency of an oscillating grant means made in agreement the natural-vibration frequency 
determined by the structure property and loading condition of each fraction under adsorption head 
since it had been fixed, and the oscillation frequency of an oscillating grant means, ****** which 
vibrates all the domains under adsorption head with a big amplitude by resonance is difficult, and the 
domain which can use a resonance was restricted. For this reason, in the fraction which cannot use a 
resonance, vibration had the trouble where it was not enough to omit the conductive ball which 
adhered feebly and too much, and neither a pickup mistake nor a **** mistake could be canceled 
completely. 

[0006] Then, this invention cancels a pickup mistake and **** mistake of a conductive ball, and aims 
at offering the **** technique of a conductive ball that a conductive ball can be certainly ****ed on 
the electrode of a work. 
[0007] 

[The means for solving a technical problem] To a hole, carry out vacuum adsorption of the 
conductive ball, and it is taken up. two or more adsorption which the **** technique of the ball of 
this invention makes perform a vertical operation on an adsorption head to the feed zone of a 
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conductive ball, and was formed in the inferior surface of tongue of this adsorption head — 
Subsequently, while an adsorption head is moved relatively above a work and a vertical operation is 
made to perform on an adsorption head again there It is the **** technique of a conductive ball of 
having been made to **** to a hole the conductive ball by which vacuum adsorption was carried out 
at a work, canceling a vacuum adsorbed state — the aforementioned suction — In case a vertical 
operation is performed, and an adsorption head carries out vacuum adsorption of the conductive ball 
of a feed zone and takes it up, or in case a vacuum adsorbed state is canceled and a conductive ball 
is ****ed to a work An adsorption head is vibrated, changing oscillation frequency within the 
frequency range set up by the oscillating grant means, and it was made to omit the conductive ball 
which adhered to the inferior surface of tongue of an adsorption head too much by resonating the 
inferior surface of tongue of an adsorption head with oscillation frequency from the inferior surface of 
tongue. 
[0008] 

[Gestalt of implementation of invention] In case according to this invention of the above-mentioned 
configuration vacuum adsorption of the conductive ball of the feed zone of a conductive ball is 
carried out and it is taken up, or in case vacuum adsorption is canceled and the conductive ball by 
which the aforementioned adsorption head was adsorbed is ****ed to a work By making it vibrate, 
changing oscillation frequency by oscillation frequency within the limits to which oscillation frequency 
was beforehand set by the adjustable oscillating grant means in the aforementioned adsorption head 
All the domains of the inferior surface of tongue of the aforementioned adsorption head can be 
resonated with oscillation frequency, and the conductive ball which adhered to the inferior surface of 
tongue of an adsorption head too much by big vibration by this resonance can be omitted certainly. 
[0009] Next, the gestalt of enforcement of this invention is explained with reference to a drawing. 
Drawing 1 is [ explanatory drawing of ******** of this conductive ball of operation, drawing 5 (a), and 
(b of the front view of ******** of the conductive ball of the gestalt of 1 enforcement of this 
invention, drawing 2 , drawing 3 , and drawing 4 ) ] explanatory drawings of the adsorption head of 
******** of this conductive ball of operation. 

[001 0] First, the whole ******** structure of a conductive ball is explained with reference to drawing 
1 . In drawing 1 , positioning table A is prepared on the pedestal 1 1 . Positioning table A consists of a 
Y table 12 driven by the Y-axis motor 13, and an X table 14 driven by the X-axis motor 15. The 
electrode holder 16 is formed on the X table 14, and a electrode holder 16 holds a work 17. 
Therefore, a work 17 is positioned by driving the X-axis motor 15 and the Y-axis motor 13 in a 
predetermined position. 

[0011] Moreover, feed-zone B of the conductive ball 1 is ****ed by the side of positioning table A on 
the pedestal 11. Feed-zone B consists of a sheath 20 which surrounds the ball case 18 and the ball 
case 18 from an outside. The upper part is the container by which opening was carried out, and the 
ball case 18 contains the conductive ball 1 in large quantities to the interior. Moreover, air hole 18a of 
a minor diameter is prepared in the inferior surface of tongue of the ball case 1 8 rather than the 
conductive ball 1 , and air hole 28a is ****ed to internal space S of a sheath 20. The sheath 20 is laid 
on the pedestal 23 and gas supply means E is ****ed inside the pedestal 23. Gas supply means E is 
the blower 22 which blows off inert gas or a dry air, and is connected to internal space S through the 
bulb 21 which opens and closes the path of the gas by which a blower 22 blows off. 
[0012] If Blois 22 is operated here and a bulb 21 is opened, through internal space S and air hole 18a, 
gas will pass the layer of the conductive ball 1 and will be emitted upwards. Thus, the status that the 
conductive ball 1 was made to float and fluidize is generated, and conductive ball 1 comrades can be 
prevented from condensing by sending gas into the layer of the conductive ball 1 . namely, the status 
that one conductive ball [ one ] 1 was torn apart completely — it can be dealt with — the conductive 
ball 1 — adsorption of an adsorption head — it is a hole (after-mentioned) that it is easy to carry out 
one for one correspondence In addition, as technique of carrying out suspension fluidization of the 
conductive ball 1 , you may vibrate the ball case which contains the conductive ball 1 by the vibrator 
40. 

[0013] Next, adsorption head C which ****s the conductive ball 1 is explained with reference to 
drawing 1 and drawing 2 . Adsorption head C consists of the rise-and-fall block 27 and the adsorption 
tool 26 with which the rise-and-fall block 27 is equipped through a rubber vibration insulator 28. The 
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interior is a cavity and the adsorption tool 26 is connected to the aspirator 24 through piping 25. the 
adsorption corresponding to arrangement of the conductive ball 1 which should **** to a work 1 7 on 
the inferior surface of tongue of the adsorption tool 26 f and the number — a hole — much 26a is 
prepared in the shape of a matrix 

[0014] Moreover, the both ends of the adsorption tool 26 are equipped with the vibrator 29 as an 
oscillating grant means, if vibrator 29 is operated to the adsorption tool 26 where vacuum adsorption 
of the conductive ball 1 is carried out — adsorption — a hole — the conductive ball (refer to the 
conductive ball which attached sign 1a by drawing 2 ) which adhered to the inferior surface of tongue 
of adsorption tools 26 other than 26a too much can be dropped A rubber vibration insulator 28 
prevents that vibration of vibrator 29 is transmitted to the rise-and-fall block 27 f and the rise-and- 
fall block 27 shakes. Vibrator 29 changes oscillation frequency by the vibrator mechanical component 
41, and is driven, and the vibrator mechanical component 41 is controlled by the control section 42. 
[0015] In drawing 1 , D is a move means to carry out the both-way move of between feed-zone B 
and works for adsorption head C. Adsorption head C is held at the block 30. The guide rail 35 
prepared in the side face of a bracket 34 is equipped with the block 30 free [ vertical movement ]. 
The nut 38 is formed in the block 30 in one, and the feed screw 36 perpendicular to a nut 38 is 
****ing. Therefore, if the Z-axis motor 37 carries out a right reverse drive and a feed screw 36 
carries out a right reverse rotation, adsorption head C will be guided at a guide rail 35, and will move 
up and down. 

[0016] The nut (not shown) prepared in the tooth back of a bracket 34 is ****ed to the level feed 
screw 32. 31 is the hold table of a feed screw 32. Therefore, if the X-axis motor 33 carries out a right 
reverse rotation, the right reverse rotation of the feed screw 32 will be carried out, and the horizontal 
displacement of adsorption head C held at the bracket 34 will be carried out to longitudinal direction. 
[0017] ******** of this conductive ball 1 consists of the above configurations, and explains the 
operation with reference to each drawing below. First, in drawing 1 f the X-axis motor 33 is driven and 
adsorption head C is moved to the upper part of feed-zone B. Then, as the Z-axis motor 37 is driven, 
adsorption head C is dropped toward the interior of the ball case 18 and the chain line shows drawing 
2 , the inferior surface of tongue of the adsorption tool 26 is sunk a little into the layer of the 
conductive ball 1 within the ball case 18, subsequently the reverse rotation of the Z-axis motor is 
carried out, and adsorption head C is raised, then, the conductive ball 1 — adsorption of the 
adsorption tool 26 — a hole — vacuum adsorption is carried out and it is taken up by 26a 
[0018] Now, as shown in drawing 2 in this case, excessive conductive ball "ta may have adsorbed or 
adhered to the inferior surface of tongue of the adsorption tool 26. Then, at this time, as shown in 
drawing 3 , vibrator 29 is operated, and the adsorption tool 26 is vibrated, then, adsorption — a hole - 
- the status that vacuum adsorption only of the conductive ball 1 by which 26a was adsorbed directly 
strongly was carried out is maintained, since an adsorption power or adhesion force is weak, 
excessive conductive ball la drops out, and it is collected in feed-zone B 

[0019] moreover — if a bulb 21 is opened, gas is blown off in the ball case 18 and the conductive ball 
1 within the ball case 18 is made to float and fluidize, in case the adsorption tool 26 sinks to the 
position shown with the chain line in drawing 2 — the status that the conductive ball 1 within the ball 
case 18 is scattering — becoming — every one piece — adsorption — a hole — vacuum adsorption 
is easy to be carried out at 26a 

[0020] Now, adsorption head C which took up the conductive ball 1 moves to the upper part of a 
work 1 7, as shown in drawing 4 below. And adsorption head C downs, lands the conductive ball 1 of 
the inferior surface of tongue on electrode 17a of the top of a work 17, and ****s the conductive ball 
1 on electrode 1 7a here by canceling a conductive ball 1 vacuum adsorbed state subsequently, and 
going up. In this case, it may remain carrying out adhesion survival on the inferior surface of tongue 
of the adsorption tool 26, without ****ing the conductive ball 1 on electrode 17a, as a dashed line, 
shows drawing 4 , and a **** mistake may be produced. Then, in case it is going to raise adsorption 
head C, vibrator 29 is operated and the adsorption tool 26 is vibrated. Then, the conductive ball 1 is 
certainly omitted from the inferior surface of tongue of the adsorption tool 26, and is ****ed on 
electrode 1 7a. In addition, although the adsorption tool 26 vibrates in the case of an operation of the 
vibrator 29 mentioned above, the rubber vibration insulator 28 is ****ed, vibration is transmitted to 
the rise-and-fall block 27 from vibrator 29, and there is no possibility of producing the trouble of the 
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positioning accuracy of move means D falling between the rise-and-fall block 27 and the adsorption 
tool 26. 

[0021] Here, an operation of the vibrator 29 with which the adsorption tool 26 was equipped, and an 
effect are explained. By operating vibrator 29, vibration is transmitted to the adsorption tool 26. That 
is, when the adsorption tool 26 is considered as one vibration system, vibrator 29 acts as vibromotive 
force which vibrates the adsorption tool 26 compulsorily. A natural-vibration frequency is determined 
as the vibration system of the adsorption tool 26 by loading condition, such as a structure property 
defined according to the configuration of the adsorption tool 26, a dimension, the quality of the 
material, etc., and a pressure received with atmospheric pressure at the time of vacuum suction. And 
when this natural-vibration frequency and the oscillation frequency of vibromotive force are in 
agreement, the resonance to which the amplitude of vibration of the adsorption tool 26 becomes large 
is produced. 

[0022] Although it is desirable to use this resonance effectively when omitting the conductive ball 1 
which the adsorption tool 26 is vibrated and has adhered too much, it is difficult to set up the 
conditions for asking for the exact natural-vibration frequency of the adsorption tool 26, and making 
this and a resonance cause by calculation generally in advance. Moreover, some oscillation modes 
exist in vibration also with the actual thing of the same structure, namely, the adsorption tool 26 — 
the case where the resonance is produced collectively — amplitude with all the sufficient domains of 
the inferior surface of tongue of the adsorption tool 26 to omit the conductive ball 1 — with, it is not 
necessarily vibrating Therefore, even when a resonance is not produced by setup of oscillation 
frequency when the oscillation frequency of vibrator 29 is being fixed, or having produced the 
resonance, in order that only the specific fraction of the adsorption tool 26 may omit a conductive 
ball, it may vibrate with an effective amplitude. 

[0023] Then, if the oscillation frequency of vibrator 29 is changed by oscillation frequency within the 
limits set up beforehand, the above-mentioned trouble is cancelable. That is, when vibrating by the 
oscillation frequency with vibrator 29, as shown in (b) of drawing 5 (a), pars-marginalis 26e of the 
adsorption tool 26 vibrates greatly by resonance, and an amplitude in this status is shown by the 
graph of (b). Moreover, when vibrating by different oscillation frequency, as shown in (b) of drawing 5 
(b), center-section 26c of the adsorption tool 26 vibrates greatly by resonance, and an amplitude in 
this status is shown by the graph of (b). Not only the gestalt of vibration simply shown in the two 
modes in fact and as mentioned above but the mode of a still complicated vibration exists, and the 
mode of these vibration repeated vibration generated actually. 

[0024] x Thus; each fraction of adsorption tool 26 inferior surface of tongue will vibrate by resonance 
at a big' amplitude at the time of either of the processes to which oscillation frequency is changed by 
making it change within the oscillation frequency domain (for example, 10kHz - 40kHz) set up 
according to the configuration and size of the adsorption tool 26. therefore, a big amplitude according 
to a resonance by carrying out a predetermined time continuation and changing oscillation frequency 
about all the domains of adsorption tool 26 inferior surface of tongue — with, it can be made to 
vibrate Consequently, the conductive ball 1 which adhered to adsorption tool 26 inferior surface of 
tongue too much is certainly omitted with a large vibration of an amplitude at the time of either of the 
processes to which oscillation frequency is changed. 
[0025] 

[Effect of the invention] Since vibrator is operated, changing oscillation frequency in case it reaches 
in case according to this invention an adsorption tool is equipped with vibrator and vacuum 
adsorption of the conductive ball is carried out, or vacuum adsorption cancel of the conductive ball is 
carried out and it is ****ed Can make each fraction of the inferior surface of tongue of an adsorption 
tool cause a resonance with the oscillation frequency of vibrator at the time of either of the 
processes to which oscillation frequency is changed, and by big vibration of an amplitude by this 
resonance The conductive ball which adhered to the adsorption tool inferior surface of tongue too 
much is omitted certainly, and a pickup mistake and a **** mistake can be canceled. 
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-JU2 6 CC**ttsK->U 1 iHSRSbftittffiTSft^- 

2 9&ffttt3-t*&<b. K«lf?L2 6 a«m)»i'>-^2 
ecDTffitC^CC^U/c^mii^-^ (E3 2-C. ff-Sf 

**. B5»=fA2 8«. f®S»^2 9©fJ^##?P£^a v 
9 2 7{ce^$ti-C^^Uv 9 2 7Wfco<©^ 



(3) 10-303250 

4 

±T5. fiWW^gtt. fitt?ffittaS4 lCCfcQ&attffl 

2tc<fc^T$ffl;4ft£. 

[0 0 1 5} HltCbl^T. DttBR*^? KC*fitt&a$ 

y KCtt^n? 9 3 o«cfia*snrc»s. :7a? 9 

3 01^7^7 h3 4©fl!imK:Rt*&ftfc:*/<f KU-JU 
3 5{C±T»afi«:S6#Stir(,»S. ^Py93 0{C 
tt. t7h38 ftMCCjRtt 6ftTfct> . 

ZM%~9 3 7tfiE£!IBtttsT£r>*aD3 6 *^iEi^I5|«s 
-TSi. «#^» FCtt^-f KU~il'3 5«:«rtStxr 

[0016] 9 h 3 4©WffiCC»W btvtti- -j b 

(HSWT) tt. 9 to C 3 2(Ctt&L/t:b>S. 

3 1 tiiiOfciDS 2©flH$f— *i. Ofc#o 
r» XM*-*3 3JWEa*BIETS<!:. ^0*aD3 2« 
B£[5Ji£ 0 . ^5*>F34 CC&H5f3 n/c©#^ ? F C 
l*«j*l6l«:*¥»Mr*-S. 
20 [0017] C©*g1I14#-.>U 1 ©»tJa«R;U:8B©«fc 

r*. *riai«:49i»r. xm^-^ss^^moxm. 

*-*3 7*IBtliOTfH»^9 FC£#-Jl/9--X 1 8 

©rta«ciSi3&»r>rTB3-&. B2ects(,>raw-rmt-j: 

5(C. W&V->\r2 6©T® ; S:^-^9--X 1 8F*3©zg 

aJWSttsf*— 1 «©#'9->»U2 6©©#?L2 6 atCX^ 
30 SR*£ttre? 9Ty:7'3*i&„ 

[0 0 18] 3TC©J&&. 02(CjnT<fc'5CC?R*^- 
;U2 6©Tffi«:^©^mi±:i<-;n atmm^^kt 

9«f¥ttd«. «#?-.rt/2 6*«tt3 

i a immt)h o < ttf*»*#snr>©"PK« 
[0019] 3e/cH2«:*jc»"c. 6mm 

40 •CTF-r&gS-CCt^iitfl^tCt*, ^;U^2 1 

X£;J<-JU9--X 1 8rt(C^;ttHb'-i<-^9--X 1 8ft 

©zsmta^-;u i • aowtstttitftf-.rt'*--* 

1 8p*9©^14rK-;H (J«6«6©t»atg<i:^0. Hi 
^Jo®#?L2 6 aCCKS®#3n^»Tt»„ 

[0020] 3T. ®S14#-.>H *tfv 9T »7"U 
BW^s FC». %(CB4(C^-TJ:9(C. 7-9 17© 
±*K^!i()TS. *LtCCT««^9 FCBTBL-C 
■?-©T®©^^t±^— ■'I' 1*7-91 7 ©±E©^lffi 1 

7 a ±U:©ttt3H±. &<,»Ti»«ttsK-;U 1 Hffi«*«» 

so «itj^t5ci(c<t') 1 ®mtt*;-;n*m© 



1 7 a±Kli£$rr&. C©*&£. 04&Cte(,>TMiT'^ 
T«fc ^ tc . jgsmi4#- Of 1 1 7 a ±fc^$g 3 ia-T 
\£®tMV-)\s2 6©TfifCtt*RfftsfcSgtC&->T& 

s-tfj^t-rsfig. mm^ 2 9 -}\^z 6 

©Tffi*>6SHIfc:JI&?§L'rit©l 7 a±CC*£t£;**i£„ 

teb±» Lfciiiitf- 2 9 <Dmh<Dt&. mm v 2 6 w 

WMTZ-hK vt>21 tWiMV-frZ 6 £©|HJ 

Ktt. Kr&=fA2 8tf*HK;s*VT:*s9. &tt?2 9ft>& 

s»^p » * 2 7^ia»*J€atsnr»»*iaD©fik{B 
ife»«K>WHfFr s 4 £*© h 9 ^u* £ 1; -5 n« & 

[0021] cct. wM-y-frz 6icmm$titcmnh 

iiSftS. •S-a*>ft»*^-^2 6*l-^©»»364L 

•C^x.tcm&tclt. 9 »®#^-^2 6 

©SttJSectt. «**>-JU2 6©Jg«. Tfffi. WKttt* 
(t£ oT^enstfti&fttt^, *£«3IB#cc*«EEK: 
J: o tgw SEE2Jtt £*©^fi^#«: J: oT@WJg»JJl$ 

^ja&gtf^0Tl>£J»£tCKlKtt';'--A'2 6 ©SB 
ft©JBS*«*# < **^Qg**C*. 
[002 2] ««*>-iU2 6?r!iK)$-ti-r^K:##b 

»f-^2 6©iEStftB*IS«WB»eR*5|t«). C.n<bft 
SISrigC S-&*fc»©3ifr**«fc8a3rrsc4ttffllt 
r*s. *ytR— Wfi©«>©?«>3!Sl©fittcc»c»<o 
jtoDKtt*- Fj&HKET*. T4b^f ^-^2 6i 

TBB©±«H#ii«tt#-Jl' 1 *»aSi*tt*K:+fl'«cJg 

2 9©filfcH«»jMf:£3hTt»S»£fctt. 8BlbJa% 

M©893e«:J:o-C«ftS*flfeDtt(,»*». $/ctti*fcflI££ 

ort»s«^r*>. (R*y-.iu2 B©«3E©aB#©*** 

[002 3]^CT. JSS»^2 9 ©«giai^«SJ!*^*g: 

S»«Wfflift»rfittbrir»SB$jSrBH5 (a)© 
( -O «CtR^J:0 -JU 2 6©«*g|52 6 etfftJI 

cc«fcf37tir<}ig®bb. c©R®-r©ffiilia« (p) <d9v 

.■St?ttEI5 (b) © <-0 (C7n-r«fc^{C©^-;U2 6 
©tp^g)52 6 c*iftfi(cJ:9*S<fittl/. c©tK!B-C 

©figltai* (D) ©^77-0^115. HI^(C«BUlB©cfc 
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5tcitM«6&t2oCD*- Fr^snsjgffii©^©^^ 
<. EKtaJtttsatt©*- KJWfiEL. 

SIHttCti6©ffiWi©*- K**Sfa£*>$ft/c&©£& 

[0 02 4 ] C©«fc5«:. ©#^-;U2 6©ff^^^ 
StctS cr^Sftfc^Ja&ftttH (OT&tfl 0KH 
z~40KHz) rtTSWbS-ti-SCiKJ:*). R*?- 
;U2 6TiB©saR»tt. i&ftM&St££4l:S-&£iAS© 

3-t±£C<i:K:<fc9. mmv-)^2 6Tffi©^iEfflOC-ot,i 

S. C©l§*. «*?-;U2 6Tffi«:a#K:W#0fci» 
W-JHlt fiHftB«»*3E{fcS-l*SiiS©ir»m 
j^^jSt-cffiW©^* J: iJMeScKftrs. 

[0 02 5 3 

^ksi±*ifte©ir»-i*n3&»©^j4[-c«»^-^©Tffi© 

«ap»«:fi«Hf-©»ttJa«»4©^*iBc S*SC i 
**r*. c©£««c«fc**S&fi«©fiBftK:J:«). ft* 

im i ] *»»©-«»©««hO!»«e#-ji/©»ta6 

g©IEffiS 

30 [02] *fM3©-fS»©#S©Wtt# -*©#«» 
B©ttf¥tt^ia 

[03] *««©— SW6©JI5SS©aWttsK-Jl'©»tS» 

■©ttffittwia 

[04] *»w©— mti&<Dnm<Dmm&#- wmtam 

[0 5] ( a ) *»W©— jlSS©^®©**!**-^© 

(b ) 2f:%Hj<D-H)|S©^fi§©®^14^-;u©^*g^g 
©®#^ „ K©lbfHK9JBI 
40 [W^©KW] 

i. ia awmfeK-ju 

1 2 Y?-?^ 

14 Xf-^Jl/ 
16 

17 9-^ 

1 8 

2 4 ft?l£S 

2 6 mm-j-h 

2 7 m%?a v 9 
50 2 9 iStt-T- 



3 0 rfv -j 9 

4 i mm^mmu 

4 2 MOMS 
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c mm^ -j k 
d &tt^& 
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